Summary. When actinomycin D, puromycin, streptomycin, chloramphenicol, and cycloheximide, known inhibitors of protein synthesis, were applied to leaves of intact seedlings or detached leaves of barley prior to their greening, the same general, response resulted: the light-induced increase in activity of ribulose 1,5-diphosphate catiboxylase was prevented while that of phosphoribulokinase was only partially suppressed; synthesis of chlorophyll was arrested. This is taken as preliminary evidence that de novo synthesis of protein may be responsible for the observed increase in ribulose-1,5-diphosphate carboxylase activity during greening. However, other factors may be involved with the light-induced stimulation of phosphoribulokinase.
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Carbohydrate metabolites and substrates of the enzymes failed to induce the formation of ribulose-1,5-diphosphate carboxylase and phosphoribulokinase in the dark. No evidence was found for the presence of inhibitors in etiolated seedlings or activators in illuminated leaves of barley. Catboxylase activity almost equal to that of the illuminated water control was stimulated by MgCI9 in the dark; MgCl2 had no effect on the activity of the kinase.
The measured activities of ribulose-1,5-diP carboxylase and phosphoribulokinase increase marikedly during greening of barley leaves (4) . This lightinduced increase may be a result of de novo synthesis or may be due to activation of enzymes already present. It was the purpose of this study to investigate the possibility of a light-induced de novo synthesis of the enzymes ribulose-1,5-diP carboxylase and phosphoribulokinase by application of known inhibitors of protein synthesis to leaves of barley. A preliminary report of this work has already appeared (5) .
Earlier investigations showed that chloramphenicol inhibited the light induction of increased activity of enzymes in the carboxylative phase of photosynthesis (10). Recently, Chen et al. (2) reported that the light-induced increase in activity of ribulose-1,5-diP carboxylase was prevented by chloramphenicol and puromycin and that of phosphoribulokinase by chloramphenicol.
A variety of antibiotics differing in mode of action were chosen for this study in hope that results would be strengthened by mutual agreement in trend. The response of chlorophyll to treatment with inhibitors of protein synthesis was followed because there is evidence that such compounds arrest chlorophyll formation ( 1, 6, 9) and also because of evidence that ribulose-1,5-diP carboxylase and protochlorophyll holochrome may be intimately related (14) . Attempts Current address: Department of Agronomy, University of Kentticky, Lexington.
were also made to find inducers and/or activators which could cause the same increase in activities of ribulose-1,5-diP carboxylase and phosplhoribulokinase in the dark as those observed during greening.
Materials and Methods
Plant Materials. Hordeumii vulgare L. Var. Club Mariout was grown without light as previously described (4). Seven-day old plants were used in the study since at this stage growth of leaves is not significant during the test period. Thlus, the increases in measured activities of the enzymes were due l)rimarily to light and were not confounded by growth.
Assay of Enzymies. Assays of enzymes were carried out as previously described (4) . The activity of ,phosphoribulokinase was assayed with a pH stat by following the rate of acid production concomitant witlh the formation of ribulose-1,5-diP. The reaction mixture (2 ml) contained the following in ,umoles: ribose-5-P, 16; ATP, 18; MgCL1, 30; EDTA. 2; GSH, 2; and 0.2 ml of cell-free extract from 1 g of leaf material in 3 ml of 0.2 M tris buffer, pH 8.0.
Ribulose When applied to leaves of intact plants prior to illumination, both cycloheximide and chloramphenicol inhibited the light-induced increase in soluble protein (table V) . When applied subsequent to illumination, only cycloheximide significantly inhibited the increase 1n soluble protein, although both inhibited the lightinduced increase in enzymatic activity.
After gel filtration the measured activities of the enzymes were not significantly dififerent from those in the crude extract (table VI) . These results seem to rule out the disappearance of a naturally-occurring inhibitor of low molecular weight or the formation of a low molecular weight activator during the light treatment.
Degradation or addition products of the antibiotics as well as pools of metatbolites that formed due to blocked protein synthesis may possibly act as inhibitors to the enzymes in the cell-free extract. After gel filtration of extracts from detached leaves treated with cycloheximide, the measured activities of the enizymes were the same as those in the crude extract. Thus the inhibition of enzymatic activity observed was probably not due to the accumulation of low molecular weight metabolites in the leaves treate(d with inhibitor.
When extracts of illuminated and etiolated leaves were mixed, activities were additive, indicating the absence of activators or inhibitors for either the carboxvlase or kinase. To further investigate the possibility that a non-protein activator of enzymatic activity may be produced during illumination, extracts of both dark-grown and light-treated plants were deproteinized by boiling and supplied to detaclhed leaves in the dark for a period of 16 hours. Since no differences were found between those seedlings nurtured on the extracts of illuminated leaves and those supplied with extracts of etiolated tissue, no light-produced activator was detected.
Metabolic Inducer and Activator Studies. Synthesis or activation of enzymatic protein during greening could be an indirect result of illumination.
Other light-induced phenomena such as alteration in uptake and accumulation of ions in the chloroplast (11) or photophosphorylation could conceivably conltribute to increased polypeptide formation. In addition, accumulation of photosynthetic products formed during the first few hours of illumination by the low levels of enzymes present in etiolated tissue imiay restore depleted supplies of carbohydrates required for amino acid skeletons; formation of increased amounts of ribulose-1,5-diP and ribulose-5-P (as well as ATP from photophosphorylation) may result in substrate induction. To investigate these possibilities, detached seedlings were maintained in the dark for 18 hours on each of the following: ATP; glulcose; ribose-5-P; ribulose-1,5-diP and MgCl. When coillpared with dark and illuminated water controls, kinase activity in all cases was approximately the same as that of the dark control (table VII) . Ribulose-1,5-diP and ribose-5-P at 0.005 and 0.02 M had no effect on carboxylase activity. 'Glucose (0.02 M) had no, effect; however, there was some stimulation by 0.02 M ATP. MgCI2 at 0.005 M had no effect, but at 0.03 M increased the activity 90 % over that of the dark control.
The moderate increase in carboxylase activity resulting from supplying exogenous ATP may-inldicate some dependence upon photophosphorylation as a source of this compound for polypeptide sylnthesis. This observation also supports the hypothesis that the increase in activity of the carboxylase may in some way be linked with chlorophyll synthesis. In these studies bacterial degradation of ATP duiring the 
